Background: Approximately 50% of patients are nonadherent to prescribed medications. Patient perception regarding medication effectiveness has been linked to improved adherence. However, how patients perceive effectiveness is poorly understood.
Introduction Background
The World Health Organization reported that in developed countries, approximately 50% of patients with chronic health conditions do not adhere to the medication they have been prescribed [1] . Adherence and compliance to treatment are important in any disease context but can be particularly challenging in the context of chronic health conditions that require sustained adherence, even in the absence of acute symptoms and with regimens that can be logistically and economically challenging [1, 2] . In turn, low levels of adherence and compliance can have a dramatic detrimental impact on symptomology, overall disease course, and health care costs [1] [2] [3] . For patients with chronic conditions, noncompliance can mean reduced quality of life and swifter disease progression; for the health care system as a whole, nonadherence increases the societal cost burden (eg, for avoidable health care professional [HCP] visits and hospitalizations) [3] [4] [5] [6] [7] . Adherence and compliance to treatment are, therefore, widely researched topics, with a complex set of predictors summarized by Jin et al [5] into categories related to patient-determined factors (demographics, beliefs, motivations, etc), treatment logistics, social and economic factors, health care availability and accessibility, and disease experiences.
Several studies have looked closely at one particular component of that matrix: patient beliefs about therapy. For example, Rajpura and Nayak [8] reported that positive beliefs regarding medication predicted adherence to medication among elders with hypertension. Patient satisfaction with treatment (in addition to the more general construct of patient satisfaction with care) has also been associated with better adherence and compliance, including research done among patients seeking chronic pain treatment, patients with type 2 diabetes, patients with chronic obstructive pulmonary disease, patients with cystic fibrosis, patients with depression, and patients with hypertension [9] [10] [11] [12] [13] [14] .
In addition, research has supported a role for treatment efficacy perceptions in predicting better adherence and compliance. Bender and Bender [15] found that, among patients with asthma, concerns about diminishing treatment effectiveness over time played a secondary role in adherence behaviors, behind more frequently mentioned factors such as safety, cost, and perceived disease severity. Although not treatment efficacy per se, Horne and Weinman [16] also found that patients who believed that their prescribed medication was necessary for maintaining health also reported higher compliance.
Research has also shown a strong connection between treatment satisfaction and perceived treatment effectiveness. For example, the Treatment Satisfaction Questionnaire for Medication (TSQM) incorporates an element of perceived treatment effectiveness as 1 of the 4 domains in determining treatment satisfaction. Specifically, the TSQM includes questions related to the impact of the medication on disease and symptoms that, along with all other dimensions, have been shown to be highly reliable and valid constructs. Relevant to the current research questions, the TSQM was also originally validated among patients with chronic conditions (arthritis, asthma, depression, type 1 diabetes, hypercholesterolemia, hypertension, migraine, and psoriasis) [17] , and was found to be a useful tool for measuring treatment satisfaction among multiple sclerosis (MS) patients [18] .
Objectives
In summary, several studies have demonstrated a relationship between treatment satisfaction and adherence and compliance, as well as between perceived treatment effectiveness and adherence and compliance. Moreover, a strong link has been established between treatment satisfaction and perceived treatment effectiveness.
However, although some research has demonstrated the importance patients place on efficacy over tolerability and ease of administration [19] , less research has focused on the basis of patient perceptions of treatment effectiveness.
The aim of this study was, therefore, to better understand the factors that patients rely on when making personal evaluations of treatment effectiveness, including the role of quality of life improvements, symptoms, and HCP assessment. Secondarily, the research further explored the relationship between perceived treatment effectiveness and treatment satisfaction among patients with chronic conditions (Figure 1 ). The analyses focused on patients with 1 of 3 chronic conditions (migraine, MS, or rheumatoid arthritis [RA]). 
Methods

Recruitment
We conducted a descriptive study using a cross-sectional survey design. A Web-based survey was administered from June 17, 2017, to July 30, 2017, among 3 online communities of Health Union (Philadelphia, PA, The United States). Potential participants were recruited as a convenience sample. We employed this common nonprobability sampling technique given its efficiency, ease of implementation, low cost, and the exploratory nature of the questions posed herein.
Links to the survey were posted on the 3 Health Union community sites and associated Facebook pages: Migraine.com, MultipleSclerosis.net, and RheumatoidArthritis.net. We chose to survey these specific patient communities as these patients are apt to have chronic conditions that often require >1 medication to treat, as well as the potential for patients to need to try several medications before finding the one that works for them. Participants were eligible to participate in the survey if they were at least 18 years old, lived in the United States, and previously received a diagnosis from an HCP of the respective health condition of the community (ie, migraine, MS, and RA).
The research was conducted in accordance with all applicable regulations as outlined in the Declaration of Helsinki and was exempt from institutional review. Informed consent was obtained from all participants before completing the Web-based survey. Participants were informed about the voluntary nature of the survey, information being collected, anonymous nature of data collection, and the expected time for survey completion. In addition, no identifiers were collected from participants; however, Internet Protocol (IP) addresses of participants were used to ensure that the questionnaire could only be completed once by any individual. Duplicate entries were avoided by preventing users with the same IP address from accessing the survey more than once during the study period.
Data Collection
Electronic data collection was conducted through SurveyMonkey (SMVK Inc, California), with data protection provided through its security measures. After reviewing information about the nature of the survey, participants completed a survey consisting of up to 30 multiple-choice questions and an optional free-response item. Responses were completely anonymous, and no compensation was provided for participation.
Measures
The survey included questions on demographics, treatment journey, and treatment satisfaction and effectiveness. Targeted questions were asked based on where participants were in their journey, that is, having never taken medication, taken medication in the past but stopped, and currently taking medication. In addition, questions were asked to gain a deeper understanding of the number of medications tried and what prompted switching medications. Satisfaction was measured on a 7-point scale, ranging from 1=Not at all satisfied to 7=Extremely satisfied. Perceived treatment effectiveness was also measured on a 7-point scale, ranging from 1=Not at all effective to 7=Extremely effective.
After completing the multiple-choice questions, participants were given the option of completing an open-ended response to share additional observations or concerns about treating their condition. Participants were instructed that medication referred to both over-the-counter and prescription medications throughout the survey.
Statistical Analysis
Several of the collected responses to demographic and other types of questions were utilized to stratify participants for further comparison: age (<40, 40-49, 50-59, and >60), time since diagnosis calculated based on current age and age at diagnosis (<2 years, 2-5 years, and >5 years), number of medications ever taken for health condition (< median for condition and > median for condition), and frequency of HCP visits (once a month or more, every 2-3 months, twice a year, and once a year or as needed). Demographic categories were reported using descriptive statistics, and comparisons between categories were evaluated using chi-squared analyses. Differences in mean Likert scores among categories were evaluated using analysis of 
Results
The survey was completed by 1820 participants-567, 717, and 536 diagnosed with migraine, MS, and RA, respectively ( Table  1) . For purposes of this research, data of participants currently using a medication for their condition (N=1641) were analyzed (migraine, n=524; MS, n=617; RA, n=500). Table 1 . Demographics of survey respondents currently using a medication for their condition. The median number of medications for patients with migraine was 7, for patients with multiple sclerosis was 2, and for patients with rheumatoid arthritis was 4; across all respondents the median number was 4.
Medication Satisfaction and Perceived Treatment Effectiveness
In examining satisfaction with a participant's current medication, the average rating across all participants was 4.6. When examining satisfaction by condition, participants significantly differed among each of the conditions (migraine=4.2, MS=5.1, and RA=4.4; F 2,1638 =62.97, P<.01). Similarly, when exploring perceived effectiveness with current medication, the average rating was 4.6 across all participants. A significant difference was also seen between each of the conditions in participants' perceived effectiveness ratings (migraine=4.4, MS=5.0, and RA=4.3; F 2,1638 =41.23, P<.01). Given the parallels in the satisfaction and perceived efficacy ratings, correlation was conducted between these ratings to verify the relationship. As expected, both within and across all conditions, ratings of current medication satisfaction and current medication perceived efficacy were strongly correlated (all participants, r 1639 =0.90, P<.01; migraine, r 522 =0.91, P<.01; MS, r 615 =0.85, P<.01; RA, r 498 =0.93, P<.01).
Relationship Between Time and Treatment Satisfaction and Perceived Effectiveness
Time on treatment for a participant's condition and time on current medication were examined to identify if these factors are related to treatment satisfaction and perceived efficacy. It was found that as the duration that the participant was taking medication for the condition increased, so did the participant's satisfaction with and perceived efficacy of the current medication. Satisfaction was significantly correlated with time on treatment for the participant's condition within each of the three surveyed conditions, but not across the entire sample (all participants, r 1639 =0.04, P=.09; migraine, r 522 =0. 10 
Relationship Between Medication Experience and Satisfaction and Perceived Effectiveness
The median number of medications ever taken for each participant's health condition was calculated per condition: all conditions = 4, migraine=7, MS=2, and RA=4. From these medians, participants were split into groups by number taken: Up through the median for each condition and over the median for each condition. Satisfaction and perceived effectiveness ratings were then correlated with these categories to find that there is a negative relationship with those who have tried more medications being less satisfied (Table 4 ). Significant negative correlations were found within migraine and MS participants, as well as across the entire sample for both satisfaction (all participants, r s1639 =−0.09, P<.01; migraine, r s522 =−0.12, P<.01; MS, r s615 =−0.10, P=.01; RA, r s498 =−0.02, P=.59) and perceived effectiveness (all participants, r s1639 =−0.12, P<.01; migraine, r s522 =−0.15, P<.01; MS, r s615 =−0.15, P<.01; r s498 =−0.03, P=.50). 
Demographics in Relation to Medication Satisfaction and Perceived Effectiveness
In addition to exploring treatment experience and time in relation to satisfaction and perceived effectiveness, the participant's age and frequency of seeing an HCP were also examined. As age increased, so did the participant's satisfaction (all participants, r s1639 =0.09, P<.01; migraine, r s522 =0.13, P<.01; MS, r s615 =0.04, P=.30; RA, r s498 =−0.12, P<.01) and perceived effectiveness (all participants, r s1639 =0.11, P<.01; migraine, r s522 =0.17, P<.01; MS, r s615 =0.07, P=.11; RA, r s498 =0.13, P<.01) with the current medication. These correlations are significant for the entire sample, as well as for migraine and RA participants, but not for MS participants (Table 5 ). A negative relationship was found between the frequency of HCP visits with both satisfaction and perceived effectiveness, indicating that with fewer HCP visits come higher contentment and perceived value ( Table 6 ). A significant negative correlation was found for satisfaction within migraine and RA participants, as well as the entire sample (all participants, r s1639 =−0.22, P<.01; migraine, r s522 =−0.23, P<.01; MS, r s615 =−0.08, P=.05; RA, r s498 =−0.14, P<.01); perceived efficacy was significant within all conditions and across the entire sample (all participants, r s1639 =−0.24, P<.01; migraine, r s522 =−0.28, P<.01; MS, r s615 =−0.10, P=.01; RA, r s498 =−0.18, P<.01).
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Determining Medication Efficacy
When asked to select from a list of factors that helped participants to determine how well their current medication is working, participants across all three conditions surveyed were most likely to select their ability to perform day-to-day activities and the number of symptoms experienced (Table 7 ). 
Discussion
Principal Findings
Further validating the relationship between medication satisfaction and perceived treatment effectiveness, large effect sizes (ranging from 0.85 to 0.93) were observed across conditions between ratings of medication satisfaction and perceived treatment effectiveness. Interestingly, however, mean treatment satisfaction and treatment effectiveness ratings were higher among patients with MS than patients with migraine or RA, which may be related to differences in the demographic composition of the subgroups (eg, more male patients were represented in the MS sample compared with the other groups) and/or which may reflect differences in overall condition management (eg, patients with MS report more frequent HCP visits compared with the other groups).
Across all three conditions, a time dimension-regardless of how it was measured (time since diagnosis, time since starting medication for condition, and time on current medication)-also showed a positive relationship with medication satisfaction and perceived treatment effectiveness. More experience with the condition (and with medication for the condition) may lead to differing/more realistic expectations for treatment effectiveness and/or may give patients time to find a treatment that works. With that said, the research also demonstrates that patients who cycle through multiple medications and/or who are in more regular contact with their HCP are more likely to report lower perceived treatment effectiveness (the former was only significant for patients with migraine and MS).
Overall, these findings suggest that clinicians' understanding of disease history (time since diagnosis) and treatment history (time since starting on medication for condition, number of over-the-counter and prescription medications tried, and time on current medication) will help inform a perspective on patient mindset regarding treatment effectiveness. Are patients at a point where they have accepted the diagnosis, they understand expectations for treatment effectiveness, and they have found a treatment that works for them? Or, have patients cycled through multiple medications without success and made frequent visits to discuss next steps?
The research also found that the ability to perform daily activities was, by far, the most likely way in which patients with migraine or RA determined whether a treatment was working for them, whereas patients with MS were almost equally as likely to factor in both ability to perform daily activities and number of relapses/exacerbations. However, it is important that clinicians not forget to inquire about potential other factors that may have an impact on perceived treatment effectiveness. These secondary factors included number of symptoms experienced (across all three conditions), ability to sleep (for patients with migraine and RA, in particular), and ability to exercise (for patients with RA, in particular). It is also interesting to note that patients are less likely to indicate that the assessment of their HCP influenced their determination of treatment effectiveness-instead relying more on their personal experience.
Given the link between perceived treatment effectiveness and treatment adherence, an understanding of the factors that patients use to determine whether a treatment works can help clinicians tailor their patient interactions to more specifically discuss these factors. Questions around level of daily functioning and symptoms, as well as sleep and exercise patterns, should be used to help clinicians better understand the treatment experience. As needed, clinicians should be prepared to initiate conversations early if patients point to issues with these aspects to ensure continued adherence if appropriate. There should also be recognition that the clinician's assessment that a treatment is working may not be mirrored by the patient, and that treatment goals may differ between the clinician and patient [20] [21] [22] . Recent views expressed by Crum and Zuckerman [23] reinforce the importance of clinician-patient conversations around perceived treatment effectiveness, including identifying the origin of a patient's mindset around treatment and how fixed or malleable that mindset may be. Brown [24] makes a similar point regarding the importance of close and careful listening to patients, in her discussion of What Patients Say, What Doctors Hear by Danielle Ofri [25] .
Limitations
The study's sample size had an adequate level of statistical power; however, interpretation of these data was limited by design issues inherent with using convenience sampling and self-report data, which is subject to recall and participation bias. Respondents represent those who are engaged with online health communities and may not represent or be generalizable to the broader patient populations of each condition. For example, more women completed the survey than men, which should be noted as a limitation. In addition, patients recruited through these methods may have had increased knowledge about the progression, treatment, and coping strategies of the disease, which may have influenced study results. More research needs to be done to determine if study findings are consistent across patient populations recruited in other ways.
Additional research into the factors underlying perceived treatment effectiveness is needed, incorporating aspects not directly assessed in this research (eg, side effect/tolerability experiences) and/or focusing more explicitly on prescription (rather than over-the-counter) treatments. This research also did not directly address the relationship between perceived treatment effectiveness and compliance, although other research has suggested a strong relationship between the two (eg, for use of mental health services) [26] .
Conclusions
Time since diagnosis, time since starting medication for condition, and time on current medication showed a positive relationship with medication satisfaction and perceived treatment effectiveness. In addition, more patient experience with the condition (and with medication for their condition) may lead to more realistic treatment expectations and/or may give patients time to find a treatment that they believe works for them. Conversely, lower perceived treatment effectiveness and multiple medication attempts appear to prompt more frequent HCP visits, likely increasing health care costs and placing potential strain on the HCP-patient relationship.
Given the link between perceived treatment effectiveness and adherence, an understanding of the factors patients used to determine whether a treatment is effective can help clinicians tailor their patient interactions to more specifically discuss these factors. Clinicians should ask more questions around symptoms and daily functioning, as well as perceived treatment effectiveness, to better understand the treatment experience. Additional research into the factors underlying perceived treatment effectiveness is needed, incorporating aspects not directly assessed in this research, such as tolerability.
